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POWER MANAGEMENT UNIT * 

T echnical Field 

The present invention relates to a power management unxt 

for use in a portable device, such as an electronic pen, whxch 
is powered by at least a battery, the power management unxt 
5 being implemented as an integrated circuit. More specifically, 
tbe invention relates to an improved power management unit. 

Technical Background 

Electronic pens are a relatively new product category 
10 compriaing pens that have the capability of recording a digital 
copy of information that is written down by means of the pen. 

A specific type of such electronic pens was developed by 
the present applicant. This particular type of electronic pens 
uses a digital camera to record digital images of a base on 
15 which hand-written information is jotted down by means of the 
pen. The base is provided with a position coding pattern, which 
is recorded on the digital images. From each electronic image, 
the electronic pen is capable of determining a position based on 
the position coding pattern. By recording a series of digital 
20 images while a user is writing information on the base, the 
electronic pen is able to derive a series of pairs of 
coordinates, which e.g. represent each individual pen stroke. 
•' The electronic pen typically comprises a data processing 

device, a digital image sensor, a memory, a communication 
i"*5 interface, sensors, such as a force sensor for detecting when 
the pen is used, a user interface, typically one or more LEDs, 
an acoustic transducer and/or a vibrator and a power supply, 
""*: typically a battery, which may be rechargeable. 

Like all other portable devices that utilize a battery as a 
"'•£0 power source, and that comprise components that are sensitive to 

cross-talk, efficient power management is important. 
— : Thus, many portable devices are provided with a power 

management unit, which typically is an integrated circuit having 
power management functionality. Such power management 
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functionality may comprise power regulation and supply bio eke 
for different components; input power selection (mains /battery) 
blocks; battery charging control blocks; power -on/power -off 
control blocks and interface blocks, such as e.g. I2C BUS , 
5 whioh is provided by Philips Electronics N.V. Corp., Nether- 
lands, and which is suitable for communication with e.g. a data 

processing device. 

US-6 348 744 Bi discloses a power management unit for use 
in cellular telephone terminals . This power management unit 
10 comprises self test functionality; power-up functionality, which 
e.g. allows the components of the cellular telephone terminal to 
be powered-up in a predetermined sequence, and a logic array 
which allows for communication with and control by a data 

processing device. 

15 However, there is a need for an improved power management 

unit, which at a low cost and small physical dimensions enables 
extended battery life, improved monitoring and control 
functions, which is compatible with a number of different wall 
chargers and battery types, and which minimizes the number of 

20 additional components needed for efficient power management. 

Summary of the Invention 

An object of the present invention is to provide an 
improved power management unit for a portable electronic 
25 apparatus. The object is wholly or partially accomplished by a 
:- power management unit according to any one of the independent 

claims. Preferred embodiments of are set forth in the dependent 
• s claims and in the following description, which is to be read 
* : together with the drawings. 

",30 According to a first aspect of the invention, there is 

provided a power management unit for a portable electronic 

• : apparatus, which is powered by at least a battery, the power 

- : management unit being implemented as an integrated circuit. The 
power management unit comprises at least one of: 

'•35 a general purpose analog-to-digital converter block 

comprising a first switch for selecting one of at least two 
analog input signals, and an analog -to -digital converter which 
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is arranged to convert said selected analog input Bignal into a 
digital signal; 

an analog event generator block/ which is arranged to 
provide an indication for controlling an operating state of said 
power management unit when a third analog input signal assumes a 
predetermined relation to a predetermined reference value; 

a timer block, which is operable for providing a timing 
signal independently of which one of a plurality of operating 
states the power management unit is operable in; and 

a battery charge control block, which is capable of 
controlling a battery charge current based on an estimated 
charge power. 

This arrangement provides efficient monitoring functions 
for the power management unit. 

A power management unit, hereinafter referred to as a 
W PMU", typically comprises a control block having a power -on- 
reset function and one or more voltage regulators for providing 
power supply to different units within the electronic apparatus. 

The electronic apparatus may be operated by at least a 
battery, which may be internal or external to the electronic 
apparatus. Optionally, the electronic apparatus may comprise a 
DC input, i.e. a generally transformed and rectified mains power 
supply. Also, the electronic apparatus may comprise a charger 
for charging the battery, e.g. by means of the DC input. 

Typically, all blocks of the PMtJ are provided in one 
integrated circuit. 

The at least two analog input signals may represent a 
temperature, a force, a pressure, a battery charge current, a 
battery voltage or an input voltage. Hence, a temperature 
sensor, a force sensor or a pressure sensor may be connected 
directly to the power management unit for enabling the power 
management unit to directly control the power supply of the 
electronic apparatus based on ambient conditions at the 
respective sensor. The pressure sensor may e.g. be used to 
detect whether the pen' s writing tip is in contact with the base 
on which information is to be written down. Optionally any 
resistive or capacitive sensor may be used to detect changes in 
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che ambient conditions of the device or of • the power management 
unit. One such example is where a capacitive sensor is used to 
detect that a user has grasped the pen, possibly in a manner 
which may indicate that use of the pen is imminent. Similarly r 
5 the power management unit may monitor and/ or control the power 
supply based on battery status and/or input voltage. 

The arrangement with the event registration provided by the 
analog event generator block enables control of the £MU based on 
its physical environment. The events registered by the PMU may 

10 be indicated to the control block and optionally to other blocks 
as well, such as to the general purpose analog- to-digital 
converter block. The indication may comprise a trigger signal 
for the respective block, or it may be provided by means of a 
• code in the register bank in the control block 49, which in its 

15 turn is read by the respective block. 

A trigger signal may be a digital signal indicating to a 
control block that a certain event has taken place. A trigger 
signal may also be provided based on an anjalog input signal 
which is being monitored and compared with! a predetermined 

20 reference value. Thus, the trigger signal may be generated when 
the monitored signal exceeds or falls belojw the predetermined 
reference value for a predetermined amount! of time. 
Alternatively, the trigger signal may be generated as a result 
of the monitored signal exceeding or falling below a' certain 
m 25 value for a predetermined amount of time. 

I' Based on the indication, the control block may generate an 

interrupt signal indicating to an external unit that a certain 
event has taken place. The interrupt signal may cause a control 
block and/or the external unit to shift fxjora a first of said 
30 plurality of operating states to a second jof said plurality of 
operating states. 1 

By the arrangement with the timer blqck, a power efficient 
PMU is provided, which may be awaken by a time signal. By 
^independently" is meant that the timer bllock provides the 
fcS timing signal independently of whether the power management unit 
is in an active or passive state. Thus, the power management 
unit is capable of keeping track of time, 'even when the rest of 

• I 
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the electronic apparatus is turned off. Thxs significantly 
reduces the apparatus' power consumption. 

The general purpose analog-to-digital converter block may 
comprise task list means, indicative of a sequence in which said 
at least two analog input signals are to b£ processed by said 
analog-to-digital converter, whereby said first switch is 
controlled according to said task list meajs. Such a task list 
may be a list, i.e. a digital representation, comprising e.g. a 
channel indication (for indicating which analog input signal 
should be converted) . Optionally, the task 
averaging value, which is indicative of an 
samples during which the conversion should 
. list may be either a fixed (predetermined) 
list. 

The task list means may be arbitrarily programmable for 
providing a desired sequence in which said 
input Bignals are to be processed by said 
converter. By "programmable" is meant that 
controlled in an arbitrary manner, e.g. by 
settings, which may be provided by the conbrol block of the 
power management unit or by an external unit of an apparatus in 
whicn the power management unit is used, such as the processing 
unit, 

The general purpose analog-to-digital 
comprise averaging means for providing an 
digital signal. The averaging means may be 



list may comprise an 
amount of time or 
take place. The task 
or a programmable 



at least two analog 
analog-to-digital 
the list may be 
means of register 



converter block may 
average of said 
arranged to provide 



an averaged digital signal, in order to eliminate e.g. noise. 
."*. The general purpose analog-to-digital converter block may 

comprise storage means for storing said digital signal or said 
.-..30 average of said digital signal. The storage means may e.g. be 

provided in the form of memory cells, or In the form of register 
entries, where the output values from the 
*♦--* converter may be retrieved by e.g. the control block or by an 

V external unit. In one embodiment, the valves stored in the 
: ...t35 storage means are regularly updated, e.g. 

controlling the general purpose analog-to- 
according to the task list means. 



as a consequence of 
digital converter 
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The general purpose analog-to-diigital converter block may 
comprise a second switch for selecting one of at least two 
storage areas in said storage means, in which said average of 
said digital signal is to be stored. "The second switch is 
5 arranged for controlling where the output from the general 
purpose analog- to-digital converter is relayed . 

The general purpose analog-to-digital converter block may 
comprise means for rec.eivi.ng a measurement request, comprising 
an indication of a prioritized one of said at least two analog 
10 input signals, and means for controlling said first switch such 
as to bypass said task list means. A \ measurement request may be 
an ad-hoc request generated by e.g. the control block (e.g. in 
response to a signal indicating an event) , an external unit or 
by test equipment in connection with ] manufacturing or service of 
15 the power management unit. Upon receipt of a measurement 

request, the general purpose analog- to-digital converter may be 
configured to finish the current task in the task list means, 
and to perform the requested measurement prior to returning to 
the next entry in the task list means. 

The power management unit may be arranged for receiving 
Baid measurement request from ,an~ external unit. The external 
unit may be a circuit outside : the poWer management unit, such as 
a processing unit or test equipment fcor testing in connection 
with manufacturing, m one embodiment, at least one of said 
first and said second switch comprises a multiplexer or a de- 
multiplexer, respectively. ! 

The third analog input signal may represent a temperature, 
a pressure, a battery charge current], a battery voltage or an 
input voltage. Hence, the ambient temperature or pressure may 
trigger the power management linit to| shift operating states . 
Specifically, a pressure sensor may be arranged to sense when 
the electronic apparatus is applied jto a base, whereby the 
electronic apparatus may be activated. The power management unit 
may also be e.g. activated in 'response to a change in the power 
.*5 supply of the electronic apparatus, in addition, the control 

block may trigger e.g. self tests or send status reports to an 
external unit based on the indication. 
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The analog event generator block may comprise an analog 
signal input, a reference signal input and a comparator for 
comparing said third analog input signal and said reference 
signal, whereby the indication! is provided based on the 
comparison. J ; 

The analog event generator blocc may comprise delay means 
for eliminating rapid changes pf the output signal providing the 
indication. The delay means may require the output signal from 
the comparator to remain stable for la certain period of time 
prior to the indication being Igeneraited. Alternatively, the 
delay means may provide a running average of the comparator 
output • 

The analog event generator block may be arranged for 
receiving said predetermined reference value in digital form, to 
convert said reference value ijnto aii analog form, which is 
provided said comparator. By ^receiving the reference signal in 
digital form, it is possible to Jalter the reference value by 
supplying a new reference value ^ 

The power management unit} may te arranged to shift from an 
essentially passive operating s^Iate into an essentially active 
operating state based on the indication. An essentially passive 
operating state may be e.g. an off state or a standby or sleep 
state, while an essentially active state may be e.g. an on state 
or a state where one or more xin^ts of the electronic apparatus 
are receiving a power supply ^ncl ar4 thus active. The exact 
definition of the passive and activi states by necessity varies 
according to the specific product in which the power management 
unit is used. The power management unit may be arranged to at 
least partially power up the portable electronic apparatus based 
on the indication. ; 

The timer block may be arranged to provide a time 
indication based on said timiig jsignal . A time indication may be 
a real time indication (such Is Ihouis, minutes and seconds) , but 
it may also be a date. 

The timer block may be arrange 



J 



to provide an alarm signal 



when said time indication coincides | with a predetermined time 



i 
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The predetermined time may be 
and/or a date (year/month/day) 
The power management unit 
response to said alarm signal, 
operating states to a second o 
states 

The timer block may comprise an 
said timing signal- According 



a, time (hours/minutes/seconds) 



from 
E said 



:35 



to one 



of the power management unit comprises an oscillator for 



10 providing the timing signal. 



electronic apparatus may be ir 



signal is based on said oscil 



In the battery charge coi: 
power may be determined based 
on the measured charge voltag 
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may bfe arranged to shift, in 



a first of said plurality of 
plurality of operating 



this 



of the power management unit rleeds t]o be in an active state of 
operation, while the rest of tjhe power management unit and the 



oscillator for providing 
embodiment, the timer block 



case, only the timer block 



Sa passive state of operation. 
The timer block may alternatively be arranged to receive an 
oscillator signal from an external dnit, whereby the timing 

lator signal < According to this 



embodiment, the electronic apparatus 

oscillator for providing a tinpng signal to the timer block of 
the power management unit. 

itrol block, the measured charge 
ion ' the 
The 



the measured charge voltage may be provided to a processor, A 
desired charge current may be indicated by the processor. This 
arrangement of the battery chc^rge control block provides 
flexibility with respect to DC! powei{ source, 



is provided with a separate 



measured charge current and 
measured charge current and 



since the charger 



may be controlled such as to :!imit the heat generated by the 
components associated with thd charging. 

Finally, a desired batteiy voltage may be indicated by the 
processor. This arrangement al.ao prcrvides flexibility with 
respec t to the choice of battery, since the charging may be 
controlled by software that is; executed in a processor that is 
external to the PMU. 

According to a second' aspect of the invention, there is 
provided an electronic pen, comprising an image sensor for 
recording a position coding pattern! on a base on which 
information is written down uoing the electronic pen, and a 
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received from a aid image 
a power management unit 



processor for processing inf or nation 
sensor. The electronic pen -comprises 
according to any one of the prpceding claims. 

The PMU according to the Invention may be implemented in 
the form of an application ■ specific integrated circuit (ASIC) 

Brief Description of the Drawings 

Pig. la is a schematic block diagram of an apparatus 
comprising a po'wer management unit according to an embodiment of 

the invention. j : 

Pig. lb is a schematic block diagram of the power 
management unit according to elni embodiment of the invention. 

Pig. 2 is a schematic 'blcick dialgram illustrating the timer 
block 54 according to an embodiment of the invention. 

Fig. 3 is a schematic blcjcic diagram of an analog event 
generator block 52 according tjoj an embodiment of the invention. 

Fig. 4 is a schematic" blc|ck diagram of a general purpose 
analog- to- digital converter 57 { block according to an embodiment 
of the invention. , 

Fig. 5 is a schematic blcck diagram of a battery charge 

ia'n embodiment of the invention. 



control block 53 according- to 

r 

Description of Embodiments! of 



itjie Invention 



Fig. la is a schematic d^a&ram 



25 comprising a power management 



unit . 

i 



of an electronic apparatus 
The description will be made 



based on the assumption that the apparatus is an electronic pen 
similar to that described in the prior art context- However, it 
is noted that the power management unit is also applicable to 
other portable apparatuses, such as portable communication 
equipment, e.g. mobile or belllular telephones, personal digital 
assistants (PDA) , portable* cot but er^, GPS navigation equipment 
etc. 

The system of Pig. la- cotigrise^ 



imaging section 1, a processiiig section 2, a communication 
section 3 and a power management section 4. The sections are 
interconnected with each othe^ as :.s generally indicated by 
reference numeral 5. 



four main sections : an 
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comprise an image sensor 10 
5 pens is arranged to record 



described embodiment, the comnunicat ion module comprises a 



The imaging section 1 .may 
which in the case of electron! _ 

images of a base on which information is written down. Power for 
the imaging section 1 is supplied by the power management 
section 4. 

The processing section 2 itvay comprise a processing unit 20, 
i.e. a microprocessor or a; signal processor, a volatile memory 
21, e.g. a RAM and a non-volat ile memory 22, e.g. a Flash- 
memory. It is noted that eiaivp lent> or integrated devices may be 
provided. Power for the processing section 2 is supplied by the 
power management section 4. 

The communication sectioii 3 comprises interface modules for 
communication with external devices, 
be based on e.g. Bluetooth®, IrDA®, 



Such interface modules may 
USB, RS232, WIAN etc. In the 



Bluet ooth^-transceiver 30/ 'which has 
described 1 embodiment also comprises 

USB interface 33, which may b€ connected directly to the 
processing unit 20. Power for! the cemtnunication section 3 is 
supplied by the power management section 4. 
The power management section 4 



unit 40, which cooperates witJ 



management section 4 is arran 



an antenna element 31. The 
an IrDA® interface 32 and a 



comprises a power management 



a battery 42 and preferably also 



with a DC input 43 from a power converter (not shown in Figs) 
The power management section 4 is aiso connected to one or more 
sensors 41, such as a forcfe sensor or a pressure sensor 
(capacitive or resistive) knd|or a temperature sensor. The power 



ed to 



processing section 2 via an interface, such as I2C BUS* 5 
(hereinafter referred to as I2C) or any similar communication 
interface. i i[ 

Referring to Fig. lb,? the description will now focus on the 
power management unit 40. pigi lb i«i a schematic diagram of a 
power management unit acco^diiig to an embodiment of the 
invention. The power managkmekt unit: 40 is suitable for 
implementation in the form of : axi application specific integrated 
circuit (ASIC), e.g. using? a Fine pi.tch Ball Grid Array (FBGA) 
or equivalent. 



.on i ."i.i, \ . 



communicate with the 
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The power management unit! 40 according to the invention 
comprises a number of functional blocks, which may be combined 
into a suitable design based da the requirements of the 
apparatus in whicb the power Management unit 40 is to be used. 

The power management unitUo (PMU) comprises a control 
block 49, which typically comprises" a power-on-reset function 
for controlling the power-up/down sequence, an event control 
block (comprising control logic) for handling internal and/or 
external events, and an I2C interface block for communication 
with external units such as ejg. the processing unit 20. 
Finally, tne control block 49 | may comprise a register bank (not 
shown in Pigs) which may be uijed to communicate with the 
different blocks of the PMU 4€ and .with the processing unit 20 
via the I2C interface block. '. he contents of the register bank 
in the control block 49 may bi affected by events as well as by 
the different functional bloc Is constituting the PMU. 

The control block may be i operable in a plurality of 
operating states or modes, wh' ch are determined based on events, 
battery voltages and settings provided via e.g. the I2C 
interface. The control block 49 ma^ also be connected to 
activation devices 45, such as a power switch or other means 
that is used to initiate systlm power-up or power-down. One 
example with regard to the el! ictronic pen embodiment is where 
such an activation sensor det cts that a protective cap of the 



pen is removed, which may ind 
the pen shortly. 

The PMU may comprise a n 
52, 53, 54, 55, 56, 57, which 
control block 49, and which w! 

The PMU may comprise a b 
manages charging of the batte 



cate'that a user intends to use 



er of functional blocks 50, 51, 
are in communication with the 
11 be briefly discussed below, 
ittery charger block 53 which 
or batteries 42 and which 
communicates with the control II block 49- 

The PMU may comprise a general purpose analog-to- digital 
converter (GP ADC) 57 , which may convert one or more analog 
signalB, such as sensor signals/ battery voltages or currents 
etc, into digital signals whieh may be monitored by e.g., the 
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essing unit 20 via the I2C 



control block 49 or by the pj 
interface , 

The PMU may comprise one 
52 , which based on analog sigi 
different parts of the PMU pre 
control block's 49 operating 
event generator 52 may send ii 

20 via e.g. the control block |49 or via the register bank in the 
control block 49. The analog 
the system from a low power s1 
generator 52 may trigger actii 
analog-to-digital converter 5' 

In the following description, only one analog event 
generator will be referred to i| although it is noted that 
multiple analog event generators may be applied analogously. 

The PMU may also comprisJj a sensor biasing block 56 for 
providing bias power to one ojl moxA sensors 4la, 4 lb, and for 



ix moire analog event generators 

Is relating to events in 
jride .indications for shifting the 
iateJ Furthermore, the analog 
iicatkons to the processing unit 



rent [generators may e.g. wake up 
ite. jMoreover, the analog event 
Lties in the general purpose 



receiving analog sensor signa, 
analog sensor signals may be 
generator 52 and/or to the Gp) 
The PMU may also comprise 
sources 55 for providing dri? 
48 or sections 1, 2, 3 of the! 



fr<3m. the sensors 41a, 41b. The 
rovided to the analog event 
DC 57. for conversion, 
one tor more voltage regulated 
power to one or more components 
apparatus. Each source 55 may 



comprise a separate regulator feor providing a specific and 



filtered power to each compon 
more power supplies may be pr 
in order to reduce crosstalk 
digital part of the component 

The PMU may comprise a 
indicators 46, such as LEDs, 
The driver block 51 may compr 
regulators for providing a sp 
each component. 

The PMU may comprise an 
e.g. IR-LEDs 44 for illuminat 
IR-LED may be individually su; 



t 48.. In one embodiment, two or 
ided to each component 48, e.g. 
stwe6n, an analog part and a 
18. ; 

jiver {block 51 for one or more user 
ibrators or acoustic transducers. 

se aiplurality of separate 

» 

cif 16 and filtered power supply to 

s 

jtLlumination driver 50 for driving 
on of the base, e.g. a paper • Each 
ijplied and its current may be 



i". r 
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regulated so as to provide no jmore than sufficient illumination 
for the image detector to work properly. 

The PMU may comprise a real time oscillator 54 for 
providing a timing signal and for keeping track of time. The 
oscillator may optionally, be connected to an external oscillator 
47 for providing a timing sigxjal, which may be divided into one 
or more suitable clock frequercies for use within the PMU. 

In the following, a description of power management unit 
according to an embodiment of [the invention will be given. 

The control block 49 including power-on-reset and event 
control functions (not shown i n Figs) may constitute a local 
controller for the PMU. The pc|wer-onrreset function handles 
system startup by being connected to. the switch or switches that 
are arranged to activate the e lectronic pen and by being 
arranged to receive indications of events. Moreover, it may 
provide the proper startup sec uence' for different modules, 
blocks or components within tile electronic pen, e.g. so as to 
reduce startup current surges i* Furthermore, the power on reset 
function may handle the different operating modes or states, 
that may be assumed by the el<ctroriic pen. Operating states may 
be shifted based on user input [s, or on indications of events 
that are generated by other blocks -in the PMU. 

Por example, the PMU may be configured to operate in five 
states depending on battery voltage, internal or external events 
and settings made by the processing unit 20. A first such state 
may be an off state, wherein. «ixternal sections 1,2,3 and at 
least parts of the PMU are tuijned off. However, during an off 
state, sensors, in response t<i which the device may be powered 
on, may nevertheless be activi and 'thus sufficiently powered to 
that effect. Also external oscillators may be powered in order 
to provide a clock frequency :?or e..'g. a timing unit. A second 
state may be an initial charge state'' (or trickle charge) , which 
may be activated based on e.gi' the connection of a DC supply, a 
third state may be a stand-by state, wherein certain parts of 
the PMU and possibly also par :s of the device may be activated. 
A fourth state may be "power-ln-request" , during which some or 
all of the components of the ievice are powered up, possibly in 
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a predetermined sequence. A fifth state may be an active or on 
state, therein the device is. fully or at least partially 

The PMU 40 and its components will now be described in more 
5 detail with reference to Pigs 2-4. 

Referring to Pig. 2, the description will now be directed 
to the timer block 54. Pig. 2 fa a b^ock diagram of the timer 
block according to the described embodiment. 

The timer block 54 may comprise; a timing logic 541, which 
10 may comprise a counter for keeping track of time, one or more 

alarm settings and a comparator for! iomparjing each alarm setting 
with the present time. The tinier block may further comprise a 
real time oscillator 542 and' optionally a low power oscillator 
543 . The real time oscillator -542 may provide a timing signal to 
15 the timing logic 541 and an output frequency signal Fout. in one 
embodiment, the real time oscillator j 542 has its own crystal 
providing the oscillating signal, which may be active even 
though the rest of the power, njanagement unit is inactive. 
Optionally, an external osciilljator 47 may ibe connected for 
20 providing a clock frequency .to the real tijme oscillator 542. 

The low power oscillator %43 may be arranged to provide a 
clock frequency for e.g. buck ireguljators (not shown in Figs), 
should such be required. The! low power oscillator may also 
supply a clock frequency to Ithe reaa', time loscillator, in which 
case the real time oscillator ;may nefed to idivide the frequency 
provided, since the low power joscililktor typically operates at a 
higher frequency than the real- timej [ oscillator . 

Thus, the real time osciilator! '542 may provide a clock 
frequency signal based on itjs jown arystal,. an external 
oscillator 47, a system clock jXSYSjcjiK) in e.g. the processing 
section 2 or the low power cjscillatpr 543 . 

The real time osclilatojr i542 and timing logic 541 keep 
track of time, both by providing a »lbcal clock frequency (Pout) 
for the operation of the PMU, '?nd by [ keeping track of real time. 
35 Furthermore, the timer block s'a may.be provided with alarm 

functionality for providing an. alarm, signal, by which an alarm 
function may be invoked at a uber-dtef ined time. 
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in the described embodiment; , the timing logic 541 may have 
two alarms Al, A2 that can be set vik e.g. I2C After a cold 
reset (a power source is connected id the device in which the 
PMU is arranged) , initial settings may enable the real time 
oscillator 542, timing logic 541 an^jFout (output frequency). 
There may be configurations wheire an -external oscillator 47 need 
not be present. After startup, - this can be detected, and the 
real time oscillator 542 can then be!j switched OPP. Systems where 
an oscillator is not present nky nefej^ to rely on a more crude 
timing provided by the low power oscillator 543 . 

The LP system oscillator £43 may also be used for 
configurations where the external oscillator 47 is not present. 
The real time oscillator may deed to j detect that the external 
oscillator 47 is not present aind ifjjso, use the system LP 
oscillator 543 instead. J Jj 

in one embodiment, the timer blj<bck 54, especially the low 
power oscillator 543, is configured receive a system clock 
signal SYS_CLK, which may be received by the LP oscillator 543 
as indicated in Fig. 2. Durincj starbMip the SYS_CLK may not be 
present. When the SYS_CLK becomes available, the LP system 
oscillator 543 may be switched of f - |mow, a divided SYS_CLK may 
replace the LP system oscillator. It; is also possible to force 
usage of the LP oscillator 543; by sitings in the register bank, 
in the control block 4d. Clocking ojf; switching boost and DC/DC 
converter may now need to be synchronized to the system clock 

SYS_CLK. ) |j 

An n second watchdog may provide a signal W for switching 
off the PMU if it has not beei^ reset). The watchdog timer starts 
at start-up and is reset for every read of the register bank 
event register, when the watchdog timer has counted for 87% (div 
8) of n seconds, an interrupt jmay Xf asserted. The processing 
section 2 may now need to read; the event register to reset the 
watchdog timer in order to prevent the pmu from powering OFF the 



i< 



system . 

Referring to Fig. 3, a description of the analog event 
generator block 52 will now be( give^ii. Fig. 3 is a block diagram 
of the analog event generator ' block 1 1 The purpose of the analog 

" * III* 
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event generator block 52 is to .(evaluate sensor signals and to 
generate indications of events! ; to the control block 49 , for 
controlling the latter in response Up analog events, such as 
temperature, voltage level, f< ?£ ce o::J J charge current. 

The analog event generator block 52 is arranged to receive 
an input signal as indicated xjcji Fig>jj3. The input signal may be 
e.g. a sensor signal from e.gii'a fo:rjc*e, pressure or temperature 
sensor. Alternatively, the injj>jut si^al may be a voltage or 
current indication relating tO;e.g.Mbattery voltage, charge 
voltage, charge current or cut tent ajrawn by the device. The 
input signal is supplied to a| comparator 522, which also 
receives a reference value frojm a reference source 521. The 
reference source 521 may comprise a (digital- to- analog converter 
(not shown in Figs) for converting a! digital reference value 
(threshold) into an analog valine whBjch may be supplied to the 
comparator 522. The result frlm the -comparator may be supplied 
as an indication of an event is indicated in Fig. 3. Optionally, 
the indication of an event mayfbe output via a delay 523 in 
order to reduce fluctuations, to prevent false indications of 
events from being triggered a::d to provide a stable output. 
Optionally, the analog event <:feneratjor block may be provided 
with biasing means 56 for providing jkias current to the sensors, 
it is noted that while only a genera^ description of one analog 
event generator block 52 is gfi^en, z|n arbitrary number of such 
analog event generator blocks jjnay he 1 included in the PMU, each 
analog event generator block ^eing adapted to receive a 
predetermined type of signal, j! jj 

In the described embodiment, the analog event generator 
block 52 is connected to a te Jijperatdire sensor, which may be 
arranged to sense the tempera tltire irjiide the device in which the 
PMU is arranged. Thus, the anaO-og event generator block may be 



of an event when a 

5 This may be used to 



arranged to generate an indie 

predetermined temperature le.^ rw -^ i4Sll . XUJ . a luay , 
prevent the device from beingj|'<aamaceti due to too high 
operating temperatures. 

In addition, in the case jwhere 
pen as described above, the analog 



or too low 



I . 'i r..n-iu.*) j m 



the device is an electronic 
event generator block may 
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which may be arranged to 
pen is in contact with a 
event generator block 52 
Voltage and/or the charge 



also be connected to a force senso^ 
sense whether the writing tip of the 
base or not. Furthermore, the ijnalog 
may be arranged to sense the supply 

current. 1 ; 

The analog event generated block 52 can be used to set up 
level triggers for analog signals. As the signal passes a set 
threshold, the output indication of an event changes state 
(high/low). Each analog event generator may consist of a digital 
to analog (DAC) converter in order to set a threshold with 
digital representation. The DAC output plus the signal monitored 
is fed to a comparator. The co^para^r hysteresis may be small. 
The comparator output may be digitally filtered. As the 
comparator becomes high, the filter makes sure that the signal 
is high for a set time before • :he filter output becomes high. As 
the comparator output becomes low, Che filter may again make 
sure that the signal is stable] low for the time set in the 
filter. Based on the comparatole outaput, a trigger signal may be 
generated. Alternatively, or ik add-on to the trigger signal, 



■hdicate the event, by e.g. 



a register may be updated so a? to 
setting a flag or a value in the register. 

The DAC, the comparator aid the; filter can be left on when 
the PMU switches from on to stand-by mode. For test purposes it 
may need to be possible to bypass tjhfe filter delay, hence a 
switch 525 may be arranged as indicated in Fig. 3. 

Referring to Fig. 4, a description of the general purpose 
analog to digital converter 57 (GP iiDC) will now be given. 

Fig. 4 is a block diagram of tha analog to digital 
converter. The gp ADC block 57 • compx:.ses a number of analog 
sensor inputs, each of which ije coriijected to a respective input 
10-16 of a switch, such as a multijl-jexer 573. An output from the 
multiplexer is connected to an analog-to-digital converter (GP 
ADC) S71, e.g. an 8 -bit GP ADC, suclJ that the multiplexer acts 
as an input selector for the GP ADC! .j Hence, each multiplexer 
input 10-16 represents a channel whijeh is selectable by means of 
a controller. 



r J J • I'tt .J 
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The inputs may be connected to 



temperature, force or pressure J Fur| 
arranged .to measure charge current 
or current consumption. In addition -< 
dedicated for testing of the device 

analog value may be connected to thet — 

converted. For the purpose of ihe description, the inputs may be 
divided into reserved inputs (tLaniWr those that axe reserved 
for sensors, voltage etc) and W^l inputs (meaning those 
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the sensors for 

the inputs may be 
battery voltage 
one or more inputs may be 
such that an arbitrary 
input in order to be 



e.g. tne sc 
Uliermore, tJ 
(ic voltage, 



inputs that are dedicated for If est i 
The output from the GP ADC 571 
accumulator 572, which may operate 
average value of measurements during. 
or during a predetermined number of 
averaging may be made from 4, 16, 6 4' 

H 



The output from the accumulato 



L y be supplied to an 
3,0 as to accumulate an 

a predetermined time period 
samples. In one embodiment, 
or 256 samples. 
572 may be supplied to a 



de-multiplexer 574, which at its oufeputs O0-O6 provides the 
respective digital output valufes. Icl] one embodiment, each output 
value may be supplied to a prejleterWned area of the register 
bank in the control block 49. The output value may be stored in 
a dedicated or general memory, \ inteinally in the PMU or in an 



external circuit 



As another alternative, the output value is 
supplied directly to another block ojE the PMU, or to an 
interface for communication wijth an jjsxternal unit such as the 
processing section 2 or test eguipireht. 

Alternatively, the de-multiplexer may be excluded, provided 
that the output from the accutiilatc|j (or directly from the GP 

:o a piLock or unit where it is to 



ADC) may be supplied directly 
be stored or processed. 



A controller 575 may be abrang^eld in the GP ADC to maintain 



a task list, comprising for eafch tejf 
an average setting. The controller 
the multiplexer 573, the analog-to- 
accumulator 572 and the de-imil^ipl 
the dotted lines in Pig. 4* 
a multiplexer input channel, 
be converted, and the average 



i 



c a channel indication and 
75 controls the operation of 
ilgital converter 571, the 
ikr 574, as is indicated by 
channel indication may represent 
feiving a signal, which is to 




ettilm^ may represent the time 



* OiJi^PI ^ \li I.V.I i-'Oll Ail T.t t M.l ril"l..'i2 
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period or number of samples during kich the output from the GP 
ADC 571 are to be averaged. Alternatively, an average setting 
may be associated with each chLnel || j such that the task list 
only needs to contain the chanAel in|ication. 

optionally, the task list may i&so comprise a range 
indication for indicating whidk measurement range is to be used. 
The length of the task list maj be j&bitrarily chosen. In one 
embodiment, the task list may |omprt|e a number of tasks which 
is equal to the number of resepred d&puts. The controller 575 
may be arranged so as to control multiplexer and de -multiplexer 
so that the inputs 10-16 are pjtoces^d in the sequence 
determined by the task list. I jj 

The task list may be impliment A in e.g. the register bank 
in the control block 49 or in a separate memory means included 
in the controller 575. ;| 

in one embodiment, the task list is arranged to indicate a 
fixed sequence according to which tfc.je measurements are to be 
made by the GP ADC 571. jj 

In another embodiment, thi tasdjlist is arranged to provide 
20 a modifiable sequence, which Jky be tltered so as to prioritize 
a particular input channel. Thjp taslej list may thus be modifiable 
or programmable in response tofi an ewkent that has occurred in the 
PMU (e.g. as indicated by the knalogrj event generator) or in 
response to a measurement request frrfam an external unit, such as 
the processing section 2 . Such| a measurement request may be 



lal t 



qj the controller 575, as a 



is: 



received e.g. as a control sic 

regiBter setting, or in any other knpwn manner. 

The controller 575 may thus be|J4rranged to interrupt the 

i |ii 

sequence provided by the task List, te.g. in response to a 
measurement request from e.g. phe processing section 2 or from 



s use 



external test equipment that i 
the PMU. Measurement requests __ 

control block 49, e.g. in response event indications. A 



.. : 35 average setting/ 



measurement request may' comprise a Jhannal- indication and an 

i, or merely a channel, indication. 
Upon receipt of a measurefnent ftkquest, the controller may 



add a channel indication that lis re 



i.i. it. |" ...J- | : 'Ji.r.nir|„V .\ r .;. I _f..f. ..J2U _V.fi 



J 



for diagnosis or testing of 



Inay alko be generated by the 



resent at ive of the sensor to 



1 



JO Jffc..i ; ».rii ».•«.'« 
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£ to be used and optionally 
sniftinj) the GP ADC to the 
r to 3c polled. The 
provided to e.g. the event 
£lr further processing or for 



; gener 



al purpose analog to 



be polled, an average setting chat 
a range indication for setting J {or 
correct measuring range for th| sens 
measured value from the OP ADC | may 
controller of the control bloc|: 49 
passing on to the processing u^it 

As is apparent from Fig. 4, 
digital converter (GP ADC) mak^s it |jj>ossibjle to monitor various 
variables of interest. The variable i\ of interest, which are 
typically represented in voltages axfe currents, may need to be 
converted into a digital representation, in order to be 
processable by the PMU 40 or by the jproces sing unit 20. Some 
variables like the charge current mmr neec to be converted into 
a voltage prior to their conversion I] Some variables may also 
need a voltage shift. J |j 

Analog- to-digital conversion msj-y be started by setting a 
register in the register bank in the contzol block 49. In the 
embodiment with a fixed sequence, tljji comers ion is simply 
started or stopped by the settang ofj the flag. In the embodiment 
with the modifiable sequence, starting the conversion may 
include selecting a number of jLamplssa to take for averaging, 
plus choosing an indication of| a ch^inel of interest. In one 
embodiment, it may be possible) to i|3ue uj, to four pending tasks 
(averaging + channel) , which may be j.3tored in the GP ADC task 
list of the controller 575. These tasks miy be queued in order 



iseri 



to be handled as soon as the p; 
completed. 

As another alternative, the talc liste or individual 
measurement requests may be ttkLggeiei by Events, either 
indicated by the analog event jgeneiabor b: 



by the control block 49 in response-: 
to a request from the processajng ux 
The task list may be either a 
programmable list. The task list ma 1 ] 
register bank of the control block 



conversion has been 



in a memory circuit that is inbegrstied with the controller 575. 




nrrc 



ock 52 or as indicated 
event, or in response 

predetermined) or a 
be implemented in the 
,a separate memory or 
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Referring to Fig. 5, the Lcriltion till now be directed 
to the better* charger block sf . Th.fb.tteU charger block 5 3 is 
the PMU's interface towards th| powe| sourbes, such as the 
battery 42 and/or charger (not J shows j in Fite) 

in the described enfcodimeijit, tA battfery charge control 
block 53 is arranged inside th| PMuJo, while a DC power source 
43, a battery 42 and a charge |urrerS i regulator 6 for regulating 
the charge current are all arr|nged!'Jutside the PMU. The PMU 
receives an input current DCINjjf romiiihe Dcj power source, 
may be e.g. a wall charger or ^ DC &k 
Furthermore, the charge control bloc 
voltage input signal Vch at a batten 

input signal Ich from e.g. the I chare 

indicating the charge voltage knd c 

realized that while in Pig. 5, jthe 

indicated as being connected to the 

current regulator 6, respectively , 

in any known manner. The charge volt 



which 

rrentl from a USB bus. 
53 nay receive a charge 
node and a charge current 
cur i snt regulator 6, 
rent, respectively. It is 
.gnale Vch and Ich are 
attery 42 and to the charge 
iese e ignals may be provided 
ge Vc fci and current Ich 
QP AI C as is indicated by 



signals may be forwarded to e.£. this . 

signals VMEAS and IMEAS, respective!! y, so as to enable them to 
be converted into digital values. A]io, hy\ supplying VMEAS 
and/or IMEAS to the analog evejjit gel pratox| block 52 r event 



indications based on these parameters^ may be provided, e.g 
order to trigger the task list! of tile GP flpC 57. 

The battery charge control blo\ 
regulate the charge current provide): 
regulator 6 in known fashion bjijr me 
supplied to the charge current }re< 

The charge current to be ;Lrovi 
controlled from within the PMUjor f 
from the processing section 2.|iln t 
signal I set indicating a desired chj 




S3 ttLy be arranged to 
by tie charge current 

signal Ireg, which is 



to the battery charge control blocfc|E3 as 



the battery may be 
external unit / such as 
desqribed embodiment, a 
ge ex. rrent may be provided 
an analog or digital 



value, which may be set in thejj regi< 
block 49. Thus, the charge current 



Ly be 



processing section 2. Alternatively-! j a rei erence charge current 



. 'J' .+ 



er bspnk of the* control 



controlled by e.g. the 
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may be provided in a fashion simila 
generator 52 described above. , 

A battery voltage limit signalj 
manner similar to that of the signa" 
current. This may be desirable when! 
limit associated with the battery 

The battery charge control bloe|: 
provide trigger signals El, B2, E3,j 
events have taken place. Examples o| 
excessive current has occurred, that 
connected or that the battery requij 
the battery voltage is so low that 
the device in which it is arranged.! 

The charge control block 53 ma} 
types of batteries, requiring diffe 
voltages, since the signals repress 
and the upper voltage limit VI im maj 
arbitrary value {within the limits 

The charge control block 53 ma' 
types of DC power sources, such as 
capable of being controlled based o; 
charge voltage. Based on the chargej] 
the power (i.e. heat) developed by 
with the charging may be estimated .| 
based on this estimate, by regulat 
Ireg. Thus, damage to other coiinponej 
limiting the heat development from 
with the charging. 

The charge control block 53 enj 
■ p 30 control to be handled by the procesi 
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to that in the analog event 



lim may be provided in a 
Iset 'jEor the charge 
here is an upper voltage 



53 mpy also be? arranged to 
ndicaiting that certain 
such 'events ma^ be that an 
a DC ipower source has been 
s initial charging, i.e. 
is not capable of driving 

be used with different 
int ciiarge currents and 
:ing the charge current Iset 
be set by software to an 
? the ihardware) . 
be used with different 
,11 adapters, since it is 
the clharge current and 
Iturrent and charge voltage, 
tie components associated 
The power may be controlled 

the | charge current via 
ca may be prevented, by 
ie components associated 



»les a major part of this 
ing section 2, since the 



and 



since the processing 
the charge current via the 



■ i i ; i - i .1 



and 



charge current Ich may 



signals indicating charge voltage 

be converted into digital values blithe Q? ADC 57 and then 
provided to the processing section \ 
section 2 is capable of controlling 
signal Iset. j 

1 



•i »i'::r 



iv «wlii < »i , .j)fl , .Lx..\ , ,i.* rip-. i" 
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Thus, the adaptation of the p: 
battery and DC power source can. be 
executed in the processing section 

Thus, the battery charge centre 
5 provides flexibility with respect t 
DC power supply source, thus enabli 
adapted to different manufacturers 

It is noted that the above des 
within the scope of the appended cl^ 
10 power management unit having a funct 
for the intended application.; It sh| 
whereas the invention has been desc; 
exemplifying embodiment:, it i*s possi 



fafe t Ratent- ocft reg.verfcet 
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within the scope of the appended cl 



to a certain, desired 
ne via software that is 

block 53 described above 
the choice of battery and 
the device to be easily 
ipment * 

ibed blocks may be combined 
ms, in order to provide a 
onality that is appropriate 
.Id further be noted that, 
bed in terms of an 
le to provide variations 
ras , 



i 



t 
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1. A power- management uriiit (40)1 
apparatus , which is powered by at 1< 

5 power management unit being i&nplemei 
circuit/ characterifeed 
unit comprises at least one dj£: 

a general purpose analogj-to-di< 
comprising a first switch (57p) fori 
10 two analog input signals, ana an ans 
(571) which is arranged to convert 
signal into a digital signal | 

an analog event generatojr -bloc! 
provide an indication for control lii 
15 power management unit when a Ithird 
predetermined relation to a gpredetej 
a timer block (54) , whidh is oj 
timing signal independently o.f whicj 
operating states the power mdjnagemei 
20 a battery charge controi block! 

?i 1 

controlling a battery charge |current 
charge power. 1 

2 . The power management ipnit as 
characterized i^: that 

25 comprises said general purpose analc 
(57), wherein one of said atileast 
represents a temperature, a fjorce, 
current , a battery voltage or an in| 

3 . The power management rlunit af 
• : 30 characterized irj that 

\ comprises said general purpose analj 
(57) , wherein the general purpose 

i 
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block comprises task list meeSns, ii 
which said at least two analqg'inpi 
by said analog-to-digital converter! 
is controlled according to said tasj 

L 



for a portable electronic 
st a battery (42) , the 
;ed as an integrated 

,n that the power management 

« 

tal converter block (57) 
electing one of at least 
og-to-digital converter 
id selected analog input 

(52) , which is arranged to 
an operating state of said 
alog input signal assumes a 

ned reference value; 
rable for providing a 
one of a plurality of 

unit is operable in; and 
53) , which is capable of 
based on an estimated 

claimed in claim 1, 
ie power management unit 
-to -digital converter block 
o analog input signals 
pressure, a battery charge 
it voltage - 

claimed in claim 1 or 2, 
xe power management unit 
-to-digital converter block 
log-to-digital converter 
Lcative of a sequence in 
signals are to be processed 
whereby said first switch 
list means. 



riwc .»:>.iii.»jii font *.<r r.?u .u ** it 
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4. The power management 




.it as 
t e r 



characterized inj that s 
programmable for providing a pesired 

least two analog input signals are t J be processed by said 
analog- to-digital converter. 

5. The power management 
preceding claims , c h a r a qj 
management unit comprises saj 
converter block (57) , whereix 
digital converter block cotnpi 
providing an average of said 

6, The power management 
preceding claims , c h a r a 
management unit comprises sad 
converter block (57) , whareii 
digital converter block compj 
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! 

claimed in claim 3, 
id task list means is 
sequence in whjLch said at 



claimed in any, one of the 
zed in that the power 
geneiftl purpose anal bg- to -digital 
the ge isral purpose analog-to- 
ses a^raging means (572) for 
signal . 

claimed in any! one of the 
zed in thajt the power 
geneillil purpose analjog- to- digital 
the ge leral purpose analog-to- 
ses st >rage means for: storing said 



.igital 
tit as 
t e r 



digital signal or said average of ss Id digital signal 



7 a The power management 
characterized iaj 
to-digital converter block c< 
selecting one of at least twe 



lit as 
that 

prise 
stora* 



means, in which said average f of sal< 
stored . 

8 . The power management 3|unit ai 
preceding claims, charalte»r 
management unit comprises saifd gene- 
converter block (57) , whereil the 'g< 
digital converter block complises nu 
measurement request, comprising an 



one of said at least two ana; 
controlling said first switd 
means . 

9- The power management 



og inp^ 
such 

lunit* ai 



claimed in claiim 6, 
le general purpose analog- 
a second switcji (574) for 

areas in said storage 
digital signal] is to be 

! 
I 

claimed in any; one of the 
zed in that the power 
1 purpose analbg-to-digital 
ieral purpose analog- to - 

s (575) for Receiving a 
idication of a ( prioritized 
signals, and jmeans for 
to bypass said task list 



characterized it that 
arranged for receiving said Heasurei 
(20) . 



claimed in cl^im 8, 
ie power management unit is 
nt request from a processor 
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10. The power management* 
preceding claims / c h a r a cj 
management unit: comprises saiji gene 

at lea 




t e r 
fd anal< 
caueei 



tnulti alexer (573) or 



a de- 



unit a i claimed in an£ one of the 



converter block (57) , whereit 
said second switch conprises 
multiplexer, respectively (5^ 

11. The power managemen 
preceding claims, c h a r a 
management unit conprises sa 
(52) , wherein said indicatio 
shift from a first of said pljuralit 
second of said plurality of JjLerati) 

12. The power management! unit £ 
characterized i J that a lid third analog input 
signal represents a temperat|re # a t xrce, a pressure, a battery 
charge current, a battery vojtage oj an input voltage. 



PV 



I 

claimed in any one of the 
zed in that the power 
,1 purpose analpg-to-digital 
It one of said first and 



L zed in tha]t the power 
event generator block 
a control block (49) to 
of operating states to a 

states . 

» 

claimed in claim 11, 



13 . The power managemen 
characterized is that 
block comprises an analog sijnal in; 
and a comparator (522) for clraparin 
and said reference signal, wlereby 
based on said comparison. I 

14. The power management unit 
characterized if that 
block comprises delay means Ip23) f 
of said an output signal providing 

15. The power managemen! unit 
characterized it that 
block is arranged for receiving sai 
value in digital form, to colvfart a 
analog form, which is providld said 

16. The power management unit 
claims 11-15, charactlriz 
management unit is arranged |o shif 
operating state into an essentially 
on said indication. 



unit £b claimed in claim 11 or 12, 
le analog event generator 
it, a .reference signal input 
said third anallog signal 



aid indication 



claimed in cllaim 13, 



anallog event 



is provided 



generator 



eliminating rapid changes 
id indication, 
claimed in claim 13, 
is analog event generator 
predetermined reference 
Ld reference vdlue into an 
comparator (522) . 

claimed in ar.jy one of 
s d in that ti e power 
from (an essentially passive 
active operating state based 
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17, The power management 
claims 11-16/ c h a r a c t 
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management unit is arranged t > at le St partially p<pwer up the 
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portable electronic apparatus 
18 „ The power managemen 
preceding claims, c h a r a <J 
management unit comprises sa 
timer block is arranged to p 
said timing signal • 

19. The power managemen 
characterized id 
to provide an alarm signal w 
with a predetermined time, 

20. The power managemen 
characterized i 
arranged to shift , in respon 
first of said plurality of 
plurality of operating state 

21. The power managemen 
claims 18-20, c h a r a c t 
comprises an oscillator {542 
signal . 

22. The power managemen 
claims 18-20, c h a r a c t 
is arranged to receive an osliilato 
unit (47) , whereby the timinf signa 
signal 

23 . The power managemen 
characterized i 
comprises said battery charg 
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claimed in any one of 
d in that the power 



based n said indication, 
unit ajjl claimed in anjr one of the 
zed in thaf: the power 
block (54), wherein the 
time indication based on 



claimed in claim 18, 
.e timer block is arranged 
time indication coincides 



unit e \ claimed in cl^iim 18 or 19, 



that 
e.to Sc 
|e±atinc 

unit 

t i 2, 

543) 

unit 
r i 2 



e power management unit is 
d alarm signal, from a 
states to a second of said 

claimed in any one of 
d in that trie timer block 
>r providing said timing 



unit 
that 
contn 



measured charge power is detirjmined 
current and on the measured Ih&rge 
24 . The power managemen! unit 
characterized if 'that 
comprises said battery chargl contr 
measured charge current and |aid me 
provided to a processor (20) 



it 

claimed in ady one of 
5 d in that the timer block 
signal from anj external 
is based on said oscillator 

li 

s claimed in ci;kim 1, 

ae power manag4ment unit 

block (53), wherein said 

lj 

aased on the measured charge 
It age. jj 
claimed in claim 23, 

power management unit 
block (53), wherein said 
Jured charge voltage are 
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25 . The power management unit a 



characteriz 



e d in that 
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comprises said battery charge* 
desired charge current is ind 

26. The power management 
claims 23-25, c h a r a c t 
management unit comprises sa 
(53) , wherein a desired batt 
processor (20) . 

27. An electronic pen, 
recording a position coding 
information is written down 
processor (20) for processing 
image sensor, c h a r a c t 
pen comprises a power managei 
of the preceding claims. 



contro 
cated 
unit . 
■r i 
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claimed in cl4im 24, 
.e power management unit 

block (53) , wherein a 
>y said processor (20) . 

claimed in any one of 

d in that the power 



©030/ 



batte ry charge control block 
volt kge is indicated by said 

g an image sensor (10) for 
>n a base on which 

electronic pen, and a 
tion received from said 
d in that thje electronic 
ant unft ( 4 °) according to any one 
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A power management unit (40) foi 
apparatus is disclosed. The power ma lagemeht unit is powered by 
at least a battery (42), and it is 1 elemented as ail integrated 



( 



i • 

portable electronic 
an i 

iO) maV comprisk a general 



may comprisj 
ilock 1(57) comprising a 



circuit. The power management unit 
purpose analog-to-digital converter 
first switch for selecting one of a 
signals, and an analog-to-digital , c 
convert said selected analog input 
an analog event generator block (52) 
provide an indication for controlli 
power management unit when an analo 
predetermined relation to a predete 

timer block (54) , which is operable ftor providing a 
signal independently of which one offl a plurality of 



[ leasts two analog input 
Lvertef which is arranged to 
gnal into a dibital signal; 
which is arranged to 
an operating state of said 
signal assumes a 



input 
Lned 



reference 



states the power management unit is 
battery charge control block (53) v 
controlling a battery charge currfeni 
charge power. Also disclosed is an 
power management unit. : 



! value ; a 
; timing 
, operating 
per able iii; an&/or a 
dch ip capable j of 



based 



on an ce 



:irnated 



ectrolnic pen comprising the 
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